Mafic granulite, generated from eclogite, occurs in felsic granulite at Kleť, Blanský les, in the 13 Bohemian Massif. This is significant because such eclogite is very rare within the felsic 14 granulite massifs. Moreover, at this locality, strong interaction has occurred between the 15 mafic granulite and the adjacent felsic granulite producing intermediate granulite ( and also the inclusions. The original omphacite-quartz-?plagioclase matrix has recrystallised 21 to coarse-grained polygonal ("equilibrium"-textured) plagioclase-diopsidic clinopyroxene-22 orthopyroxene also with brown amphibole commonly in the vicinity of garnet. Somewhat-23 larger quartz grains are embedded in this matrix, along with minor ilmenite, rutile and zircon. 24
INTRODUCTION
an = Ca/(Ca + Na + K), ab = Na/(Ca + Na + K), jd = Na/(Na + Ca). Ferric iron is estimated by 182 charge-balance. The isopleth notation used is: (z(g) = Ca/(Ca + Fe 2+ + Mg)*100, j(cpx) = 183 Na/(Na + Ca)*100, ca(pl) = Na/(Na + Ca)*100. 184 Na(A), and XFe, and the lesser Al VI in the matrix amphibole compared to the kelyphite. 246
Zr in rutile 247
The Zr content of rutile was used to calculate the temperature according to Tomkins et al. 248 (2007) . This thermometer includes a pressure dependence for the substitution of Zr in rutile 249 coexisting with zircon and quartz. Box-plots of the Zr content and calculated temperatures are 250 shown in Fig. 8 , at 18 kbar for rutile included in garnet, and at 12 kbar for various textural 251 settings of matrix rutile. Zr contents in rutile show ranges of: 1000−2500 ppm for rutile 252 included in garnet, 3000−4500 ppm for the matrix rutile with or without ilmenite lamellae, 253 and 4500−7000 ppm for rutile that seems to be intimately associated with ilmenite. The upper 254 temperature ends of the boxes are used to indicate a representative temperature for each 255 textural context giving 900 °C, 950 °C, and 1000 °C, respectively, following the suggestion of 256
Tomkins et al. (2007) . Given that the temperatures obtained may be too high or too low if a 257 rutile was not in communication with quartz or zircon when it grew, a conservative estimate
PSEUDOSECTION MODELLING 260

Calculation methods and strategy 261
The pseudosections were calculated using THERMOCALC 3.3 (Powell et al., 1998, respectively in the matrix amphibole). In addition there is no current melt model for mafic 273 compositions. It is unlikely that the cats substitution at this level will dramatically affect the 274 phase relationships, but might be more significant to higher temperatures than those of 275 interest here. However it is possible that this shortcoming will affect the calculated jadeite 276 contents of clinopyroxene, particularly at lower pressures. K and Ti in amphibole will have 277 the effect of stabilising amphibole, but the main calculations do not involve H 2 O or 278 amphibole, because of the absence of an appropriate melt model. Petrographic observation 279 suggests that the eclogite was unlikely to have melted, so this absence only relates to a 280 negative constraint on conditions of formation. 281
For the pseudosections, the whole rock ICP-MS analyses were used. The Fe 2 O 3 was 282 set to be 9% of the total FeO, very close to the average of the two analysed samples (9.04%), 283 and corresponding to the mean value obtained for ocean floor basalts (Sun & McDonough, 284 1989; Rebay et al., 2010) . 285
The pseudosection in NCFMASTO (ie "dry") is calculated to discuss peak P−T 286 conditions and the retrograde path of the anhydrous eclogite assemblage (Fig. 9) . The 287 approximate effect of some garnet proportion not being part of the effective whole rock 288 composition during decompression is examined using a P−X diagram (Fig. 10) . Such a dry 289 pseudosection obviously cannot be used to consider the small amount of amphibole observed 290 in the equilibrated matrix. Additionally, later replacement of garnet by plagioclase-amphibolerole of H 2 O cannot be studied properly. However it is still worth trying to explore the effect of 293 H 2 O on phase relations, even though this is at best approximate for the appearance of melt, 294 and acknowledging the possibility that the stabilising effect of K and Ti is responsible for the 295 observed amphibole in the matrix. This is done using a P−T pseudosection (Fig. 11) , and with 296 (Fig. 12) . 297
Dry P−T pseudosection 298
A dry pseudosection (Fig. 9) is calculated for the composition of the eclogite sample KL1i. 299
The pseudosection shows fields of mineral assemblages stable at eclogite and granulite facies 300 conditions and is contoured with the calculated molar proportion isopleths for garnet and 301 compositional isopleths for garnet, clinopyroxene and plagioclase. 302
The mineral assemblage in the eclogite was garnet, omphacite, quartz and rutile. 303
Plagioclase is included in some garnets, in the vicinity of omphacite inclusions. It is therefore 304 likely that at least part of garnet crystallized in the presence of both omphacite and 305 plagioclase, which corresponds in the pseudosection to the g-cpx-pl-ru-q field. However, it is 306 not excluded that part of garnet crystallization occurred outside the stability of plagioclase. corresponds to the observed proportion of garnet if combined with the plagioclase coronagarnet was replaced by plagioclase, rather than the plagioclase growing on the garnet (e.g. as 325 plagioclase grows on kyanite, not replacing it, e.g. Štípská et al., 2010) . 326
The microstructural evolution and mineral chemistry therefore record decompression 327 from eclogite (or highest-pressure granulite) conditions to medium-pressure granulite 328 conditions. The temperature from Zr-in-rutile thermometry indicates 900˚C (at 18 kbar) for 329 rutile included in garnet and 950˚C (at 12 kbar) for matrix rutile (Fig. 8) . It is likely that the 330 equilibration of the matrix therefore occurred at very high temperature, of the order of 950˚C, 331 at a pressure around 12.5 kbar. It has not been established why temperatures from Zr-in-rutile 332 thermometry from rutile inclusions in garnet are somewhat lower. 333
Dry T−X pseudosection with variable proportion of garnet 334
The effect of the interior part of the garnet not being part of the effective bulk composition 335 controlling the matrix phase relationships is discussed with the aid of a P−X diagram ( The main impact on overall phase equilibria is that orthopyroxene appears at higher 344 pressure with decompression, followed by garnet disappearing at higher pressure, if an 345 increasing proportion of garnet is not part of the equilibration volume. The effects are 346 discussed in terms of three types of paths on the diagram, labeled A, B and C. For path A, 347 almost all garnet is in equilibrium on decompression and the path ends at 12.5 kbar with 348 10−15 mol. % garnet, around 15 % of grossular in garnet and 40−45 % of anorthite in 349 plagioclase. This is not credible for the rock studied, because the garnet cores still show 350 compositions corresponding to high pressure equilibration. Moreover there would be no 351 reasonable explanation for the presence of the plagioclase corona, which presumably reflects 352 reaction between the garnet and the matrix to decrease garnet mode. 353
For path B, only a small part of the garnet is in equilibrium with matrix, and the path 354 ends in the garnet-absent cpx-opx-pl-ru-q field. Given that garnet is observed in the rock, this 355
is not a possible scenario. It would imply that the garnet is efficiently reacted out of the rockFor path C, only a small part of the garnet is in equilibrium with the matrix, and as 358 garnet mode wants to decrease on decompression, the necessary proportion of garnet is 359 consumed (for example via the growth of the plagioclase corona) and another small 360 proportion of garnet becomes part of the matrix equilibration volume. Therefore the path is 361 oblique on the diagram and ends at 12.5 kbar with the same amount of garnet and the same 362 mineral compositions as path A. Because the garnet cores in the sample studied preserve their 363 composition from high pressure and therefore are still isolated from the matrix, the path C is 364 the more likely scenario for the behavior of the rock studied. On decompression, the garnet 365 rim is in equilibrium with the matrix, changes therefore its composition, and simultaneously is 366 progressively consumed (by the plagioclase corona, with Na coming from the matrix, and Fe 367
and Mg added to the matrix). As it is consumed, the new outermost part of garnet becomes the 368 rim, starts to be in equilibrium with the matrix and is consumed. Then the rock ends as 369 observed, with 10−15% of garnet, isolated garnet cores with composition corresponding to 370 high pressure equilibration, garnet rim compositions with 11−16% of grossular, and 371 plagioclase rim compositions with around 40−45% of anorthite, which fits approximately the 372 mineral assemblage and calculated isopleths at around 12.5 kbar. 373
Because the compositional isopleths of grossular and anorthite are subhorizontal on 374 the diagram in the g-cpx-opx-pl-ru-q field corresponding to the observed matrix mineral 375 assemblage, the equilibration mineral chemistry is similar whether all garnet or up to half of 376 the garnet is part of the equilibration volume. The resulting equilibration at medium pressure 377 therefore may be discussed directly in the dry P−T pseudosection.
Given that the amphibole model does not include K and Ti, the position of both [ pressure. So, on balance the phase relationships in Fig. 11 might be close to correct, with the 393 effect of melting counteracting that of the unaccounted-for solid solution in amphibole. In Fig.  394 11, the H 2 O-bearing fields should instead be considered to be melt-bearing. A small amount 395 of melt will not influence the solid phase equilibria above the solidus significantly. 396
Amphibole is stable below the solidus, and its presence will not significantly influence the 397 stability of the g-cpx-opx-pl-ru-q field compared to the dry pseudosection, nor if K and Ti 398 could be considered. At least in part this is because the molar proportion of amphibole is 399 essentially constant below the solidus, controlled by the mol. % H 2 O in the bulk composition. 400
If Fig. 12a ). Such a path will result in two generations of amphibole, the one 431 crystallized at higher temperature, and the other at lower temperature (at the T of the 432 horizontal arrow). This is the likely case for the rock studied, as it accounts for the first 433 generation of brown amphibole in the coarse grained matrix, and the later development of the 434 fine-grained green amphibole in the kelyphite replacing garnet. As in the discussion of The high temperature of the reworking of the eclogite at 12 kbar is interesting on 477 several counts. The first relates to the observed survival of garnet with a high-pressure 478 character (e.g. high grossular), indicating that the interior part of the garnet was essentially 479 isolated from the matrix while the matrix was profoundly recrystallised, at the high 480 temperature of 950 °C. The zoning in the garnet and the consumption of the garnet rim by the 481 plagioclase corona is consistent with this idea of isolation. While the zoning in the plagioclase 482 corona has been modified by re-equilibration during cooling around all plagioclase grains in 483 the corona and the matrix, a plausible interpretation is that, before this modification took 484 place, the zoning across the corona was strongly asymmetric, as expected in a diffusion-485 controlled situation. 486
The commonly adopted view would be that sluggish kinetics, with evidence of Table 1 . Representative mineral analyses of garnet and amphibole. Mx=matrix, in=inclusion, 866 kel=kelyphite, r=rim, c-core, cont-contact. 867 Table 2 . Representative mineral analyses of clinopyroxene and orthopyroxene. Mx=matrix, 868 in=inclusion, kel=kelyphite, r=rim, c-core. 
